
m O L  IGNITION FOR LIQUID 'hiiiDlS 

hekstdyne baa been engaged in @er& Ignition resesrch, d e r e b p e n t ,  
ard production program related to Uqnid engine 8ystma far the paat 
three yaw80 A hypergo1 ignition oapabillty b a  mlved drom the 
experience acc-umdatad apd the iadl l t iea  comtructed. The apabi l i ty  
is versatile and appllcable t o  all, phases of XquS engine hypecgol 
k n i t i o n  systems* 

development of a chlorine t r i f lmr ide  igdta fur &om%ble ar cryogenic 
propellant syatea applications, and the deaign and development of a 
mdlt5atart hyperrgol igniter, A naJCrlty .of the i@tw conf&umtioa~ 
developed bave been i n ca rp r a t sd  in large engine qstans, 

The 4ype=.gol ignit ion cspbi l l t ies  i n c h d e  the m e l e e t i c 8  d 
h g p s r g o l m a t d a h  throagh Uteraturs research and the canplsta 
evaluation of these rrrsteriala with rwpect to chemical ax8 physZcsl 
proprties, the design of igniter ccapanenta and k z d ~ - w ~ e  confi~at iorur,  
a& the integration of the hypergo1 material a d  hardware d l a a t i o m  
to m e e t  speci f ic  reqztrtuzents for dweloped engine Ignition ayatame 

' 

Facilities a r e  avalhble which accamcdate the st- a a  had- 
of stcrable alrd crgogeniu prrqellanta in srg desired atmosphere, Vie 
canpatability studies related to  hypergo3 naterhb am3 respe&iva 
h-r~aze ~cmrponenta, tha product&on of dsrreLoped hyper@ Qrbtars, ard 
the mapleUlana, of bypergol mrrterlals azd i g n i t e  aasembba in 
amplets confamanw to ~peeirication fCPPBrsl i&tion 
d s h 7  test sta& uith a prwen r t U a b A l i q  obbined il"on or- thr80 
thau3acd tests, b avallabla, for detenaining -tion d e h 7  ~ 5 t h  a3 
aoc.acy of $ 2 d,lU~ea,ld3,, The ignition test stnrd asn accamcdatsr 
both atorabla ard hgagenic popellax?, ccmbirations aEd oparata at 
8 k u J a t e d  altiWs mlditionap 

a3 t o  the wid3 scope of tb bFrpe~g01 i@ta ~ = ~ ' k = t 7 ~  w d h m a  
i3 q'irUfid fcr aS1 p'rsss; of r9a-ch, d m e l o n t ,  a d  pa%;dic3 
eff~+c3 pz- t j . 5a -  to -er,Fol i @ t i o n  fcr a u l d  ~-4-re3~ 





R a k s r n a  baa ursn - in &,& p 8 = h t i m  Wi.8 otillr(o( 
*t rio - 0  M e  ahdim, 

have been a o - w  a both e n y  aPd g o p ~ p t  f u a ,  
incIrded 6- prop.umz -pent, d* ird fkbratioru, 
coolant design arrd u m  -ptlWitp wahatielle, -t gu 
.naly8., syrrtaj 4- * t b l l . o  -fa - them. trt. - 
wed i n  the d e a l s  a L. -tor udts fa appllmtlon in 
E a g l e  sr-w In-- -. . u pposed bp --a 

, ---'- 

Initial vosk in iff% * golldeurllant gntp on tb. u (M- 
prvllant uquld rpobt) dBrnDz1stSated the feasibilllq e 
atUising a aolld diwd pressure exgolsion of tb 
fael (m1a). Dwag * b t  t,m ym.l-8) ROdDbtasne bas 98tabUsm 
the feseibiUtg ef ~~jdw cpJntlaion (RPOIo The cambinatian 
of these effarfs bar dtu &&atdyne to eupnd i t a  ampe along 
the Unea of 80Ud grrsaniaatifm for crmall, ~ ~ L m r s  llmiw 
missfle s p p l i a t i o m  u y.ll u b g w r  booster applicatiors. 

Potentkll apT.Iicati&'-&&& ~~ S .P .G.G. spatetcs are paen* 
being developed au? rrrlrrfd a t  Radcetdpee One h d c  being ao&ctbd 
fur the A i r  Fur- otilirw .a in& gas producing &n fur m i o n  
of starable propdbsta. V d b l a  orprieecs as related to sperdiio 
expulsion requireaentm, u W l  aa pc;-f-nes' of system cczapmente, 
i a  be* 8eqrl;"ed ttPotlgb &ma off&&. 

- -.- -- - 
~ e c f s l l y  a-dl&h &oht$yncr G3z Ce~a-oixr propellants are  of tbe 
a m &  031ponim a i b P a w * t i a  rabber, canposite m e .  Tbr Bureau 
of Expl-ivea bae .dm$irlkd tboao popel lants  as Claaa *k -sf I.C.C. 
p~gufntiom. m e  w b  u@ Wtd with pymtechda msterials 
% d a t e d  by eleatria of the advaah~es  of the Backe- 
fmi3.y of Gaa Gem*- ppp~="- 

* a. -1ra nb. aw.&ab3s 
clean, w 

name --B In aa 18- 
pbo.La3 --1- t k n  *=F to +t'isoP 
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A v e q  apedaU3ei application far propsllaIrt a a h t s d  devlcsa ia thelr 
use in a u d l h q  wee units (AW)o Beosuse of thdr varsatilltyo bm3 
are qudYg adaptable for both routina a& emergbaqr -we TheJ are 
simple, b- a large parer &pat pur unit ueight, a d  a r e  capable of 
being 8tored far long periods tznder extrame cdnditiorm w i t h  llttb oe 
no loss in perfomanme On rmmmd they can be aativated inrrtantly, 
vlth utnoat reliabilityo It ia not m n  neces8ary to hare an eat-l 
acurca of e l e c t k i d  ~ c u c  t o  aektata than if a percwsion type prbe 
i s  rreed f o r  i d t i a t i o n ,  rOo atber type of -.paver rmft offera 
all these desirable featmeso 

Curation of pwar deralaped by these txdta may ra~ge f k a ~  mdUhecoEds 
t o  m l t i p l e  dmta operation, depezdbg on the  a w a a t i o n  ~~~, 
Pcwer ou%put m q  rang3 h.cm a m i o n '  of a foot patpd per aii;old..to 
kudre6a of hassepwezo Posaibla areaa fcr thek  use are ahmt Prrllmited, 
caverix any a~pUcatian where w e e  gansraaYad rtndar pressure can be 
u ~ U Z ~ ~  Scna m e u t  a w c u t l o m  far -7 powa? un i t 8  5n-a 
tWW w e  ia je t  e w e  atartera, JATO, el-8 genmtccra, aLeplam 
W i n g  gssr a h t c r a ,  -lane aneqenq escapb 8yateas, piping of 
~ o p e l l a z b  ta Uquid r o a s t  en@-ma sercsol dfsperrrring, all w e l l  
d-, misai3e control  system, a d  in tb Pddng and oomtsuEtim 
M u S k b S a  Tm Bxt3.- d L ~ m ~ i e  of the82 IS08 8-8 tbit -2 
w v e  uaita can k adv3ntagsouau enplayed for both iaduaWal an3 
h t y y  a p p ~ c a t i o u a l  

Redmtdpe baa v o r M  for serreral years ex the researeh9 development, 
n?a-ucture, axxll pote;rtial uaea for a-7 p c v e  s y a t ~ ~ ~ ~ ~  
CBpSflltiss a r e  available fur -tar azd propellant reasarch, 
deve lopat ,  aM reemfactme, hardware des- a d  manufacture, a& 
M i c ~ s l  ard 3d0mz3ntdL t e s t i x ,  A stalEf of technical psrsoml  
vi-t'n ycitxc3 of cm55.zed -lanes in tb dcrelqs~ent of a a d A a z z  
pW&- e t a  33 a a b b o  FTCdce%lon urscitj~ fcr -83 mlm3 i2tam 
13 a ~ d h i b b o  

S- OZ t*b b a t t c  'ha3 a- peue: .;At3 r X & t ~ ~ e ~  
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i 
T L - ~  c d  Tzr=.l- i~i3341ug faz atti%s soniz&, 1 rzzmS, dmd::--zL r 
223 'cesn tLq dz3iap a? a2 i g o l t e ~ o ~ e 3 2 x i t  &ix3;i33 25;. u 3  I 
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AIRPLANE ElQRGE3CP ESCAPE SYSTl3B 

Ia g m d ,  airplsae enerpnqr eecap sgstsana are o f  tuo types, Tbe 
mare camman type $a one in which pmonael  are a u t c m t k a ~  ejeated 
*on * &=phle; in the other type, p?ei of the airplane ~rtrzrcture 
is removed ta allcw personnel ta jump dear of the a5rplan0, 

Tha ejection type escape syaten is R f ' a  ccmpbx qmtem 
In vMch a a&ea of actions are s e q u e W .  The i n l t i a l  imprbe b 
proPfded by a cartridge which #tarts the sequential a c t i d t y e  Sam 
o f  them occurrcnaes mey 3aclde mcbarbaps fer unlocking the s a t  
belt, pulling the pflotaa legs into the prapg position, &xlng 
radar squipnent, blarina; o f i  tb campy, ejecting tha seat, mleaaing 
the p i l o t  f i c m  the mat, axld fi- ope- bia parackto, Th3.a 
may involve a ccmbirration uUeb makea use of cable cuttars, cataplta, 
thrusters, id t ia tma ,  arpbsivs bolte, and other types of pyrotecbie 
Wcmo Boc?ssAL;dyna, becsusa o f  ib long arpetieaoe vlth the design 
an3 nvrEufoctur~ of pg~otechnic devfcss is w a l l  eqPlpped to develop 
a cmpla*t amremy aacs~a aptem, 

In the darreloprcent of ttre other ' h e  of eacape syatern, i.e., ooe 
in which part of tha alt?plane etructure i s  renoved t o  allw personnel 
t o  jmp, Rockeme is aljo w a l l  I)rP.ing the peer tbe 
Special Dedces U d t  mtcmsafl.1Up d d o p e d  the propellant for and 
grow3 tested a conpbte apten of this me, This wrk uaa 
accmplhhsd in less tican n i a e e  day3 f2cm receipt of the contracto 

Ex. 34 - 5248 



Catapilta are derlcer vhich are cheraotrctised by the propelling of a 
relatively heavy r~aaa ooar a long stroke distanceo A typid. 
appliation,  ea uead in a catamt, far an air- ejection aant 
may propel a mass of 3-00 paunds and bare a atroka of 4- inches, 
Aecebration mst be ke$t ta the relatively luu "Gn dbea which the 
b r a n  body can t o k t e ,  The xwthcd o f  f k i n g  b eithcr by mebaaid 
o c W t i o a  cu by gas prMsure frcim a s o p a t o  ranroe, psually a 
pyrotcschnic inltiatar, 

Thrusters are a h d b r  to catapltb e p t  tbBt thrum are ckamatarlnd 
by axazLtlng a large farce mer a re lat ivdy  8hco.t atroka distance, A 
typical thrustar may azctrt a farce oi lOOOqGCO patrda mar a rtrdks 
cUsknua of 2-4 inches, uscally at a high accderation. AppUcationa ' 

in which thrustera be used 5nclude canopy reanoval, as an rrnfbddag 
zle&ar3sm, jetttaonidg, equ5pnent poaitionhg, and any o t h e  epplicetion 
whlare a relhble,  rapidly a ~ p U e d  high fares i s  nee&&* A c h t i o n  
m3 be mc'h l id  g~ ~ e ~ a m 9 0  

RodcetQns csn "ta3lur &@ antaplta or thnrsters for a q  application 
uhms tbs usa of these darricea would be 8d~ntagaapso Facilltierr are . 
available fez deaign, develayexrt bung, a&i production of the 
necessary prvrpellanta a d  brdawre* 

Ex. 34 - 5249 



Cable cutter8 are oartridge actrrated devices which are used for instaw 
ewering Unea ar'c~bles on cnmmnrrl~ In operation, the c a b b  b set 
inaide a guillothx4iket, oattFidge a d t d  d e d a e ,  vblch when i k e d  
lmediately aevers t h e  Une or cable, Sane applications far cable 
cutters are for severing parachute 8- Unes, missile arrd *lam 
control cablss, aad in i-stry in loartions where cables ar ropes 
must be cut quicklg ard w h e r e  y other ,dsquste s a r i s  of pavar is 
availableo Theas devices, tbsxqb t b q  weigh o e  azncbah are capable 
of  aatthg eables w h i c h  would mq* mswlve aachiasrp U cut 

' 

aonventional meanso The rceIlaW~ of theam devlcea, U e  most 
pyrotechnic i t a a ,  can be mtds pucb tbat probability of a 
I s  leas  than one cbmca l a  a U o n o .  

lbdc8tdyn0, becausa of ita long exprieriua vlth cartride actuated 
d3lees, is in an ideal paaitloa to d e v d s p  both the prapallant ard 
t3e hardware f o r  any a m c a t i o n  vhers tbe m e  of a cable out* 
5s iadicated. 



Explosive bolt8 are very u a e M  dsvicea far aseurlng quldf, reliable 
asparation of brduare aslesnblies, e5ther far emergenq ar for 
predetermined application. Their usea include n d 8 a f i  nta iy  80p3rEfti0n~ 
pylon or ntel tank jettboninp, miasl le  cacocn r d ,  and can= . 
ranoval, Bolts cm be designed in such a manner that  no ihgmenta vill 
be expelled. The mterial used far the bolt map be any metal, and the 
tenaile loads a p u e d  mey ?m ?CO,m Ibs. ar mars. In addition, a 
thruster may be i n e p o r a t e d  i n t o  the design 80 tbat a poaitire 
separating fares m y  be aslarkd on tk part6 aftar the bolt Ma bekm 
aeveeed, Brddq! of the bolt  ia aac~npllahed by in i tb t ion  of  an 
q l o a i v s  cbargs imide the bolt .  fn i t fat ion  of' the explosive u q  
be accampllshed Q el%k5cal or meckanlcal E-0 

RoJretdyae persornsl lave had d ~ n s 3 m  arperieoca i n  the design, 
developlent, acd ap?licstiol?s of erpbfve bolts, In addition, 
Ro&tayne eqeriancs with fg r r i t a rs ,  propdhnta, and exphivw, 
ccupbd with %he* eqxrlenes i n  the design and prodytion o f  
haiware for pyrofechrric d d c e a ,  asatrres the d~trdoppent of w l i a b b  
dsaign arPd high qr=allty fm arg rwly developed ecqloaive boltss 
Facilities far detrelopent a d  p S t y  cont3.01 testing of the bolts  . 
are a-railabla in t b  areao 



Initiators are pyrotechnic dericea vhioh are  ardizrar i ly~sed  to start 
the i g n i t i o n  of a larger pyrotechnic or gcplosive cbarge, or vhen used 
alone, to genatate a relativaly a d 3 .  pwer mtpt. Their par- mtwt 
is rslatively s a l l  vhen c o n p r e d  t o  tine autplt of t h a t e r a ,  cataplb, 
or a w i a r y  p e r  e t a o  

Initiaturs m y  be electr ical ly,  mechanfcally, ar gas operated, depeaing 
on the appUcation r e q ~ i r & *  In general they are used to initiate 
igniters, p~potechdca a ~ d  high exploeives. Suggcated uses are as . 
igdters  fcr liqujld a d  solid p m e l b n t  rocksta, flares, cartrids 
a-ztuatd devices; i n  fact, appUution where a quick, mUable, 
izaauan?3y awilabla source of hot gases, bot particles, flame ar 
Fasure t o  a t a z  a la-ger p s o t e c m c  ar explosive chargs i a  requiredo 

P?c&tAp3 13 e: tcept iodly  w e l l  qualified to  design, dgPslop, an3 
~ c d u c a  inithtarra fcr any application, since they have been 
then far mq7 yeara far every service qualified Zargs Uquid propellact 
rcckat engire systsa in current use. The a h  order of re-billty 
achier& in the @uction of the initlatom already in uae i s  
irdicsA%ivs of the high qualiw prcduction sad inspection starx%rtS 
used i n  t h e k  mrmfactureo These ldgh etaGdards of control will as--8 
the custoner of the w orde of high reliability f o r  ariy pyrotechniu 
i t em developed ard produced at Rockstdgne* 



The fo-ng personnel or the ir  e q 9 I P a l e e  vill be associatad 
v i t h  the program either in a auperPisw capcity or by direct  
participation, 

Dr, Stuckenbruck received his bachelor of science degrw from 
Jamestaun Collega in 1940 aad in 1949 r a a i v e d  his doctarate *om 
lova S t a t e  U n i ~ e c s i ~ ~  

At h&eed Aircraft C a ~ ~ a q  (1941 to 1942) he a s  e-ged in tool  
aIld csmfacturiag pro.ceas evaluation, Dr. SlxchahruckQa experienca 
i n  solfd propellsnts began in 1949 at the Jet Roprrbion Labarmtory 
vba-B be '1~s = ~ l q s d  aa aorLar res-ch engineero 

Ha h a  been uit'a Rocketdps s ines  1952, e w e  in 80- propella& 
res-ch and lavelopent, Pro jecta u i th  u'dch he h a  been aemci- 
ated inckder sesoareh on solid p.apellaats, inchding prap$dhnf 
p h p i u l  properv ~txdis3~ ignition a M i w ,  pin desS5;n acd pro- 
pellaat develcpent for such rockat ecdnaa aa the Falac, bu acd 
Sergmnt; a prqellsnt R & I) p r o w  in supr,& of the ILUA ro&t 
d s o l o p e n t ,  e x p s h n t a l  work in fcmuheng o m  p o ~ e U a n t  sptarcs, - 
i a t e s t i ga t iq  IS-J b i d =  a y s t e ~ 3  atd m y i n g  additivsa to  b p r c m  
pzol;aUazt propertias a& p a r f o r z ~ s j  superoiaicn of the resesrch 
effort leading to the d s v a l o p d i  02 the U'R rocket, inckdiq 
~ o p a l l a n t  ecd notor devslopro;ant azd static acd field -chi= teita; 
supemision of eolld propellant igdtar res=&, devalapnent and pro- 
dustion; aIsd a u p r d a i o n  of rssmeh in tank p e s n n i s s t i o n  wit> a o U  
prcpaUant gas genera*, Igbrii! @n d m s h ~ p e n t ,  q l o s i v a  farm- 
i n g  03 me*& pz-ta, c o n t i n c c s  ~ r c c e 3 3 1 ~  of so l id  pra~eUan* ,~  a d  
bAgh p e r f o m a d  aolld v ~ a l l a n t a ~  

?A ~ e s a n - 3  paai t ion  is Se&ica CiSaT fi" tk.3 SoUd Fropxhfon S z t t i n  
a'; t t o  P r o p h i o n  Pie23 h 5 - t ~ ~  



WtiL1a graduated fiam Ib~salash P-2:: . L z Irtstitute of Tmy, 
Hau Park in 1%3,, mar ta tbst, he uaa a chemist for General E l e c U o  
(1947 to 1951 ) v b e ~  he parformed rsaeerch on arbon b h e e  as applied 
to higb-eltitude aircraft. Ih 1953 he was cmplopgd by the ELSliburton 
M1 Well Ctrnenting Campang where he uaa cc.ncerned with the dewdopaat 
af an o i l  udl logging devlaso 

I&, Mtines bas been employed by Rokketdpe since 1954 am3 bas wrked 
on the development of rqulb igniters and solid for NWi aod 
NASTT rocketao Es uaa instnnnental in developing the mt-8 us& an 
rrll Rodcetdpe engines aod has b u U t s d  patent diaclormrea mering 
farmlatiom, processing of s w a m 1  gyrateahnAc mlrbrea ard fmdng 
.of metala wing bigh v e l o d t y  techrdquoa o 

£h i a  presently Grasp Sdent i s t  o f  S p a  B o j e c b  Gcoupo In t.Ma 
position he baa directed researoh abd dsvr-nt p r o m  on Whid  
rocket systems ard grain developeat, 8oUd prapeUant temperature 
seasitivity studies, advanced presszr%astfon rgmtema utlllsirrg solld 
propellant d u n t  gases aad explosive forniag &sic studies and the 
forming of production parts by ccphalveso 

I&, Glen D. Arts. S u m s -  

Fdum t ten t 

Rssno State College 1946-1950 B.S .4hemirrtrg 

Consolidated Mosquito A b t e a e n t  District 1%01?%0 - Chendat 
ItaliEIn Svisa C o l m  W i n s s  Isj0-195l- Chemist 
U. S. Naval OEdoencs Test Station tS1-79fi6 - Cbemid 
Rocketdyne 1456Sresent - E@rmrB 

S e n l t r  Engfnasr a d  
S n p e m b ~ ,  Resemzh 

Cocdnetsd rase&-& to = e t a  nsv iraactieidsa an3 to datemdce EGL~ 
mot'zc& of sc8c;Uit.o ekta;snt, Corductzd qerbental vork on ~dtiq 
agents, d e w , ~ . , a h  a d  icaa&lcZoab Ccrda&d analytital c k & ~  
k30rsJ&q t3 da*a&3 c h d c a l  caqca:tion of high s;rphsi7e3 a& 
u o  Scpmisa3  ctsmiab on tke axx3ysfa aLd cpdi%y of 
r z - ~  a%?. finished mtezlds far high q l o a i w a o  Aa a w t r  contzol 
a& hlgh q l ~ z i v e s  a@csar, coci%~*uc?ti expm4aan3 12s- ccJ 
rrd-tkcd3 fcz a-zzirq s o u  ~rop-s* itgrcdis&a ard cmahat- e d  
_~r&xet3~ S c ~ d s d  the p r o ~ 3 a i z g  a d  ~ U t y  conAaol testirg of - 



i g n i t e r s  a& pyrotechnlca a d  iait-=.dd control a d  test procaturea 
and mote procosa and acceptanca spedficatione, Conducted tes ts  on 
pyrophoric materials ard established a a a d l y  oparations for pyrw 
pharic ignftarso Established proceasing and quality control procedures 
for SOU propellant gas generatars and propellant matariala. 

Mr. Brtr; i s  presently Suparvisar o f  Ignition Iknicm Unit, respollsibb 
fix igdtar  developeat and production of both pyrotechnic alld 
pyropharic devices, hybrid p i n  developmsrrt, r o l l d  ppllant tank 
prsssurisationa system, and solid propellant gensratara~ 

University o f  Eiissauri 7 9 3  B .S .4.bemical Engineering - 

The Blenton Cunpaw 1937-1 939 - Cheniat 
b e r  Eroa. Ccmpny 7939-1947 - C b d s t  
U. S. Ccnpny 1941-7943 - Chief Rplasi~sa 

Chemist 
U a i v e r 8 a l  kt& Cmpny 1951-1956 - Jr. Project En@- 
OYn k t l d s c ~ o n  Cbmitalm, I=&IW - ~ r o j d  E- , 

M a a n e l l  Ak%raft Corpmatfon 7957-1958 - L z e n t  Systemo 

R~dmtd7;~e 1959 - Present - Senior Ezgiwerr- 
Rasearch 

Cofiucted qcality control festfng of rsrrntl arm amuni t ion  and eatabllshcd 
orcdtlction b c h n i q ~ e s  for pocsss ing  of cszploeives, pgroteei?aics ard f l a m e ,  
ksbblf3js4  @-57 co&ol procdures for the a h r e  processes, Coxit&& 
rass=oh on g ~ s  gonaratlng propellants a d  pyrotachnlc ~ w g e s o  Dwdaped 
s;e&U2;3d poce2k=ta f x  1x3 in cbrdcal  -s ald wo,-4& on 
i=seais;7 &cSr=a~, izcl.&i= Ik~P'fm, Develop3 infm=r& d l v + r s i o ~  
d a ; r i c ~ a ~  Wcrka?? c;l. -c?li-;=. nS.ka",a p o ? e l l a n t a  d t a b l e  fez AFVa a& 
ds-r3ls?& i g l t = a  fop the33 ds.rit=a, Pkda a a k d j  of a?pUcationa of 
C Z Z - ~ Z C ~  a,*,JJa+,sd d d - z s s  aid d 3 7 9 1 3 ~ 4  pzopella;lA& I'm I238 5s thesb 
S-yms, Codu,cbzd. ~ i 3 3 ~ s 8  szd ~?~7-rslep~a3t 03 edi'cla olla azr! dz+agsnad 
a& .COZ&:CLC qzLit7 cczt291 t2a-5323 of I~-_OTCC~~~ rate"! C o ~ C ~ c l u i q  
feasl'oiU'l;' 3 % i 3 ~  03 7 ~ 2 2 ~ ~  y z l d  rockat mtrr ~ t -  deh31niw 
p . v i = i  nz5 'i3335ic p22:ed123 3rd c c & i i c t i q  fl0%=*&311 d e n h p e ? l %  
p S O g L l Z  ~~ik7 ~ 1 2 3 3 2  c-g335 - 



Corduct& re3-=ch ard dsvebpzent on p p o t e c ' n r ! ~  Witsrs fm 
Squid ongins app1f .a  t i o m  De?alo?d ncdif ied pyrotzchAcs a d  
Casigzzc! a lei- I.jlrlmno fgnit ,e~ fez - ~ ? d c h  a p t e ~ t  application 
b 3  b e ~ n  file",, Z 7 n l x a t . d  ce:r t g a i t e  aaasi,pa, worked ulth 5%1iQ 
ccatrol cf er~';abUzhzd deatp-3, m i t i z g  proceaa a p c i f i ~ t i o r n  scd 
csotsSli3'he3f of ~cductioz? asa=bl;r lirrcjy, Beqxnaibla for se t t i x  .-- dm- izyprgolic sz+srhl l 0 2 d i ~ -  fac iUt~,  e ; . a b t i o a  of these con- 
~ t i b i l i - L y  t,es-La; Eesig~cd taa ts  for m l ~ t i a n  of ~ ' q 3 f a l  e d  
&llisti= prcp*klss of soEd ~3~sUaa*a zads ty Qdf4,H.i~ metkcdo 
8r3poosiSl.e s*%=f,=-jc3 fear do~aloping  e muid t-elim p o p a l h n t  kids 
~r33~-izef,?.cz u : ;~ t~ i ; :  where te deaietc!  tbe n2cassC=y eq-ilipeat, 
3:~a~iz:d Yce csE3t i i~~t im q? t k ~  Lwt s i te  a M  coa5uotd a2 
s:+azsi73 s;z=ks-ki~n p~o-m,  Zzaponai'rle aaggina~ fcr derslopsns, 
a ~ ~ e = r n ,  az(.T ci;zliQ c o n z o i  tea%-.: oZ aoiid ~o;el i ; irr t  ~3 
~ r 3 z ~ m t c s  a& irrlt!t!~tzm, 



dilutiop p ~ t n r s  of pressd=t fon  ayatsms using gareoua Hb ald 
%. Dtwdqxd s a l i d  ~ o p o f i n t  i~ een-ti= devices far uae on 
Uquid a-m. D e w  I@*ms for wlid propellant gas 
g e m - .  cowcted advanced preseurization system a- 
u w  p p e l b n t  exhuat gum aa propellant +xub 
~ p e ~ t p n t .  D e n 3 p t d  and dmebpd molant p& to reha exhaust 
gas w m f i  Cordueted studies to dat.rmim ctmrpatibillty an 
s o u  m e l l m s t  exhut gaaea with storable oddissrs sad fials, 

U a o n  Diys Co?4.Co 1s7-1939 Ekperimsntal Test EEgi- 
aocJotarw 7 S 5 b h s e n t  EngEaar, Raassrah 

Yorknd at U o o n  C i 7 ,  G,M.C. a3 an ~ . d . m e a f a l  T e a t  E n g i b e 9  wbers  
ha uaa ruporuiSle f c r  deslgn ax3 W - u p  of t e a t  spatemrr, coattncting 
tat propma a d  svah4Acn of teat data on bfgh er;srw -la, rac3rsQ; 
uorz lu  6ld turbo-jet, trrb-prup, -et and rodkst casrpoaents a d  
e a g h s .  A t  Rockstdna, X r b  CcPdiU kas conducted research alb 
d r P a l o p o t  vark on b7pergo3 a& py;.otechnic igniters and aided L, tke 
,dm** or a WotscMc bigh a l t i w e  fate, %Wlishsd 
-tiall pmaadurea fcr prcd?~eticn ard t e s t  of hypegallc arrel. 
pytatac-8. fanftars, 
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Propulsion Research Arza ( ~ 1 9 ~ )  Proce2ures 

A. P E E  Oh'l.!EL PilOTECTION 



E. 2RAXSFER OF TEhTABORAE TO CATCH TUX . . . . . . . ZQ 

H. DE20LTh.iii4TiOiT OF IWRIjr:iAFB, IIkriD TCOIS, ?: % L I P .  . . . . 
1. C.4L132A'i'IOE Fi;UCEL'?! FOR FEXTA32RAIE TAIK . . . . . . . 
J. ?EX"~EORA?Z SYS ' E X  i3SFECTIOl! . . . - . . . . . . a  



Th3 following pages outline procedwes t o  be used for pataboram 

(F3) sctivities in the Propulsion Pasoarch k e a  (P.u). They ars 

to ba used in ccnjur.cY on -dth  w e l l  b s t x c t a d  ~ e r s o m e l  =d a 

n r i t a j l a  desc,-lption oi P3 a d  its ~ r u b l a n  areas. Tapor.uLily, 

u-,%ll a suitable 3ertfon of ~~ .1 /59 /3 '  ( P r c p l l a n t  F i8 ld  US* M a n a d )  

13 wzLta%en f o r  FB, t'he Olin HaYhissco Chemical C q o r n t i s n  tach- 

ri & E-d la t in  LF202, 3.n.g IF&, USII z e m  for r?ascripp+,icr cf 

I:3 a d  its pm5lsa =ass. 

Ex. 34 - 5263 





A, PEBn"?'3, FEOTECTION 

1. R e s p i a t o ~ t  (Figurn 1) 

a, Test l it Area 

1, Self-contained Scott dfr Pas with pressure 

dmand feature for test pit area and contml 

center. (See belm.)/or 

2. Salf co~tained Scott Aiz'?aks in conjunction 

uith manifold exbendon of #h below. 

5, Contxol Cecter - Air cozclitisrLzg is turned of2 at 

the s t a r t  of F9 h a n a g  .and 13 kqt off  unAd Fa 

positive ~ressurs to co::tml 'csnt=; rbd 2 i e c -  

entm-ce to & ~ c t  and is  .zom:tomd In CG:I+,-?, 

If uird direc :ion (Fie, :2 :..3 ce?rac ;3 ::I% :?. 

tr?~ysz's:, p-y-.. ~ 7 6  ~ . - f  t. Pi.:lz~ icw~.e.:.:i:rs . .f; 2: ;1- 

*,, ,,.:i ,.-, -.: .,- . -?: -.-. - -.+ J -  ... 35 ,? :.- . . , 3 -. i.. -- -.--a A""" ,.>2 -2 







b, If +ad spaed ar v e l o c i t y  changes adversely 

a t  duct enLznss, chrrlq transfur, p e w  and 

post-firlng ins~ectLon, dewntaniration, etc., 

maslc w i l l  be put on and alr w U l  be supplied 

by manilold and f r e s h  air i a e t  a c t  w i l l  be 

turned off .  Duct can be turned on again ar.d 

masks taken off at discretion of Iiespons9le 

Project Engkaas, 

c, During FB tar:: ~ r s s m k i z a t i o n  and t e s t  ffrlnga, 

persmel -&ll be or? mriifcl2ad system, ? ~ s h  

air idst duct w i l l  be ofl. 

2, S a i l  

30 G z m T a .  A t  s W  of Fa t ~ 3 ' ;  i?cfi-&ties, a l l  carsc.we2 

17 PRI uffl changs into f l ane -pco l  coferf ls ,  .kXL per- 

s3=& UU we&- b c o t j  (Tizg2;r Keqr3ze) f c z  ~ e 2 s o z a i  

p-otaction a ~ d  t o  Tni. I7Las t2 .k--n~ a.f? contaminaticn out  



3 13etaction 

a. (see Fhoto No, 1222 8/9/60 m) Tka GnFn ~kithle3Cn Ikxc?? 

type bcr- mcnitm, a sesid-;rzltcmatic, continu- bor=a 

detection daPice of exceptional sensitivity Kill 'o9 zaed, 

Thie detector is sensitim t o  temperatma changes and t o  

other propellantao The Responsible Project Engirieer is 

responsible for seeing that tiis detector l a  in g:=op? 

* ~ ~ k h g  ord-o 

1, S u i i q ~  entim a.-a duxdzg Ic;&g a d  botii ta .>rs 

2 ,  Task P i t  Area - 





3. C o n t z  Center and Shop 

a, X f i a r  9- test act iv i t i es  a m  over for day 

c, Parsorxel (See Secuon IIX-B) 

1. If spil lad I3 does not i a t a ,  it will be I&-d ldth a flare 

tad allowed to burn. Adjacent areas w l l l  be pro- 

tect& with l?i= ~ a t a n s e  

Co EST OPERXTION PROCE-, GE2.EFAL PIAX TCC 

1, 'PR4 - MC - PFL Relations 

a. Brief dsscz5?tdon of Test O p s n t i c n s  Control kn-= (!BX) 

1, PiU t e s t  ac'&~iQ wit'n s ? e c i d  p r c p l w s  such aj l3 

la monitored by the 3-3 Test  Qeration Cmt,rcl C e ~ t u r  

(TCC). The TCC c z ,  13 =sack26 by t ! a  y2llc-i~ ?>or3 iz 

tka PZ3 Ccntrcl C x t a - ,  .:s3 Qn m , , ' t ~  37: t'ca r c g u l c  



c, lllaincain a display of Pa uhfth reflects the iristan- 

-,- s b t u s  of 2- ".3: a * d v i t i e s O  
E 
i da Con* visitors8 tars of the t a s t  areas. 

I e, Provide a t e o r c l o & i c a l  control for testing with 

special prqe l lant s .  

f, htenir .e  amcunt of special pzupellants to ba used 

I in b a t  a7333 axd control  t c s t  activities on the 

f basis of ma teomlo ;ica2 candi ti or&. 

r b, PC: sr3elrscd and wrsning operatiors, vlrt ; la?ly all of Arza I 

I uiU.  bs closed a3 uall  as FIU. TCC u i l l  dztsnir-a such 

I c l c ~ x . ~  in conJuzc*doh uiLl Fa\ ecgrzez-so 

c, Secz,ziq PI?? far  FB activitiss otkar  thar, wwa&ar.d 

1, k a &  w i t h  TCC by 9 ~ 3 0  AN cf t h e  t e s t  daj- abcut u b d  

conditioca foz *ha day. 

2. i:0tifY TCC 3 n!LAmtas p;lior to the h s t  or ~ r g d h s t  

t ~ ~ s f e r  qers t ic r ,  572 get pST;lf!L:i~n tO ~ 1 ~ ~ 2 e d e  TCC 

3-92 a i r l s a  if a r d l c c k  is raquired a d  vhat L Z ? ~  

w z  bc avaca%&. 

3, ::c:~J"~ F?Jl 3;r yc>E~ ~d.2533 :vt L1'I .a jl i it;?bi~ :<0,'232 
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TM= . . . . .  .. Ydlw Phone . . . . .  
+NAXA .. . .-a e r E ~ t . 5 3 0 7  

. . . . . . . . .  . .  - * PEROXDE kt. 5306 

.......... * m3m m. 5305 
..... *CHPd3. EKGR LAB. Exf. 5%-5342 

* W P  VALltFll , kt. 5412 

* m m  0 . .  .....EXt.5050 

.rr These activities can be warmd and a confimmtlm 

received by the overall Research Area paging 

sntw .(BU Call). 

Bc',t-Ji ties not Ustad hers w i l l  be nctl f iad azd @ZSE 

in s"*~~~c  ti OZY by TOC, 

5,  Si73 a suitdpzj %jaded @lit a&sa ~ 0 1 S T . c 3 -  

m a t  b l c r ~  3 - cre-second siren blast3 a5 

3 -+,as pf ior  b L\CI tast, &is6 i;ks rsd i l a g  

a d  turn on tills ~d U&b, 

5 ,  it 20 soc~rds, k 1 c ~  sF2ds ta-ssccnd ~ 2 % ~  

7, T i - 3 :  - =.a,, 
, .zA2= .;.mYng, ?;<, LT c o ~ . ; ~ ~ ~ ~ < ~ ~  xi",;? p,".;?zG$ 

~i-y-~? 2~~ & $ a ~ ~ ~ - - 3  -&zr, a7ezi$Lz z;:kr$=i? 3 

..a,.p--. > J 7l:Y-13 C? 3 3 ,  ZL? 'Z 3 --.-.--a 

- 
2 ,  :7JL 2-41- -A .c2 c;23732,, z ~ j 2 c 5  ez$r,zzF <:??:- 

-2 ..-. -a  ;J =?t -2 r,c$ cr;.,-: ,-.irtsd, CJ a 33,-:2; 2: 'k.2, . 
.- . i-, 

. . .. - 3 1  3 > , z.?&< a732z1 1~?=t'z..z =*a , Zi=? 3.^-:27:?5 

7::-:~ ~ - ~ ~ ~ ~ ~ . ' , t ~ ~  -2.~. :2c 5c: 7372,y, EX. 34 - 5273 
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2, PRa - Bsstrided d m  

pEU -?ad -a3 will ba ~ o s t e d :  

bPSh test pit area and t e s t  stand i s  conta;rited, 

as detemimd by responsible area erglraer, oll 

Restricted areas, as ~ ,os t&  uln be limited to those 

people s ~ e c i f i c a l l y  plthorized by Group 59l-361 

wil l  waar prnt0ctl.n c lothicg  as re-d by r s s ~ o n -  

sible project en&near fcc test stand opera%icn, 

c, Oveml'&t arid ueekard restrictad areas (sea Saction 111-P) . 
-- 

3 Cannunicatione 

The f o l l m i n g  co ..mr&cation sy3tans are availzble f o r  the 

Nan stand FB tasts.  

a. TCC pho~e  (puw) - 2 5 s  p:?ora can be s~c!cec i n t o  

-1, LCC-2 ~ i ;  $CES JJS : i i  

I Ex. 34 - 5274 
2 ,  2,-- .. -.il F?,\ 7 3  22; 3;:3 : 3: 3 , :- 1:  23 TCi: , 

i 
C - C ? ; ;  , -: :x (m .xl'j 3 x 3  33 TCC ; :c;la. 

GURICAN 



I. Public A-8s &aaurxaenh 

It is mWsW tht tb arnouceer take time to wH+e tb 

ammcgaert.aEd read it careful ly over the PA syst&r. 

Repeat each announcaeent tuice* 1 t i s  wantial thot 

annauxxemsnta are d e a r  ard t.hat axleas rn COD-* 

kept frforned of aL l  fieat ect ivitg If it dsvirrtss irean that 

which has pmvlously been anncmnced. 

The 15 mlraute annoancemnnt should be repeated W l c e  and 

etate that the tes t  or transfer i s  15 min.ates way. 

Following is a suggested 3 minute araouncenent: 

Test Firring: Your attextkn please - '- - - 
7 . 1 

There vill be a firing (or seqpeme of f i r ings )  on 

Nan stand in test p i t  oce. Please the  test 

pit area, The p r ~ p e l h r ? ' ; ~  -All be ~en t&o=.ae  

and hydmzbe. 

. . 

w e a t ?  Be Clear ! Xam AXl .k3a3 ir;r'oned! 

Thsn 91cd 3-X3xt.3 Sirera? 

?,:-3 f o l J m e g  c~-:k:=-,~c-j 5 .'5 1-5 .:s~f 0 

. - .- Ex. 34 - 5275 
3 ,  373 C c ~ t a ~ t  - rrz);= :JL~ :- 4.:. ~ 2 1  



c. I;lhalaticn - give oqrgpn m d  c a l l  f i re  doparbent rescue. 

2. Uter 0 : W d w  N a a m  .* 

If adverje sg~lptcms such as visual dls.turbazice, muscle 

weakrass, imFal&d coon&ation, drwaineas, trsnor or 

p e e  auecltdzg qrear, give oween and call RW(ETUYm 

COhTrnJ, mmB 
6633 Canoga Avanue, Canoga Fark, C i l i i o ~  

Morno~~I 7 ~ 5 6 % ~  Extension 2353 

Report Fentaboran8 Symptcms 



P A R T  I1 

P B A  X A N  S T A > J D  A N D  

T E N T A B O R A I I X  F L O W  S Y S T E M  

P R O C E D U R E S  

P H O T O G R A P H S  

D I A G R A M S  



me &X)  g&on, 3,CCf.I ~ s i  g z ? & a ~ . %  (FBI ,gmpeUllsrzt faed 

tplk &GX?Z!~ -&cosrra ahi~&?g ~71- hockad up for 

PB trsllafer o ~ c ~ - ~ ~ G c ~ ~  

12W - 8/5/60 SSii 

Tie battczn of t k s  410 g a l l o n  tank ahox!- ''a main ta& shut- 

or;E va lw  erd essscia:?d plmhL?g, 

12U - 8/5/50 S1B 

-4 tn ica l  sectim of the Pa flrv syatsn shrdag Sugar Stard 

pzva3ve. 

12.U - 8/5/00 S1C 

Vie3 of tk9 ree of Ila Stwd * l a s t  plata sh~-~-t~?,c 2" psota- 

k0rnr.o main vd72 acd a3~1oc%ta2 pluzic5.g hcl 'adbg 3icl~i:c%:r 

t a k a  olf ~ o h t 3 ~  

. 
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